Detection of a phosphatidylinositol-specific phospholipase C at the surface of Swiss 3T3 cells and its potential role in the regulation of cell growth.
The metabolism and intracellular distribution of a fluorescent analog of phosphatidylinositol (PI), 1,2-[oleoyl,N-(6-[(7-nitrobenz-2-oxa-1,3-diazo-4-yl) aminocaproyl)]-PI (C6-NBD-PI), was examined in monolayer cultures of Swiss 3T3 cells following its insertion into the plasma membrane. Evidence is presented that the exogenously supplied C6-NBD-PI was hydrolyzed by a calcium-dependent PI-specific phospholipase C (PI-PLC) at the external cell surface and that this PI-specific phospholipase C may play a role in the density-dependent inhibition of cell growth: (i) When confluent monolayer cultures were incubated with C6-NBD-PI for 60 min at 7 degrees C, the lipid spontaneously transferred to the cells, and prominent labeling of intracellular membranes was observed. Lipid extraction and analysis demonstrated that more than 60% of the fluorescent lipid in these cells was fluorescent diacylglycerol (DAG). However, when the corresponding fluorescent analogs of phosphatidylcholine or phosphatidylethanolamine were used, the fluorescent lipids readily transferred to cells, but no hydrolysis to fluorescent DAG occurred. (ii) Both intracellular labeling and hydrolysis of C6-NBD-PI to -DAG were inhibited in the presence of [ethylenebis(oxyethylenenitrilo)]tetraacetic acid. (iii) When myo-[2-3H]inositol-labeled C6-NBD-PI was incubated with cells, [3H]inositol phosphate was released into the incubation medium, but no water-soluble 3H-labeled products were found associated with the cells. (iv) The level of C6-NBD-PI hydrolysis increased dramatically with increasing density of 3T3 cells in monolayer culture.